Entanglement is a source of wonder in quantum information processing, and maximally entangled states are often preferred to partially entangled states. Hence, generation of the former from the latter by local operations and classical communications (LOCC) is of interest. To achieve this task, [1] proposed the following protocol. Given many (say, n) copies of partially entangled pure state |φ shared by Alice and Bob, they measure their own systems by projections onto eigenspaces of their reduced density matrices. We show that our {C n * } is optimal in many senses. First, it is proven that {C n * } is non-asymptotically optimal for all universal distortion-free concentrations. Here, the measure of optimality is taken as the failure probability, or the maximum of the probability to generate a maximally entangled state with the dimension smaller than 2 nR , max
where U, V run over all unitary matrices. Here, the maximum is taken because the universal concentration must be prepared equally well for all the possible Schmidt basis. Interestingly, the optimal protocol is not dependent on |φ nor on R. Not only that, the same protocol is optimal in terms of the mean value of the dimension of a resultant maximally entangled state. Moreover, our {C n * } is shown to be optimal also for all the universal approximate concentrations, in asymptotic sense. For (1) decreases exponentially as n grows,
Theorem 1 For any R < S(ρ
the exponent X φ R is considered as an asymptotic performance measure. R is bounded by the optimal performance of the state estimation, which is already wellstudied [4, 5] . This argument also clarifies that our {C n * } has the optimal performance as an estimator.
Theorem 3 For any R < S(ρ
Remarkably, our protocol uses only local operations and no classical communication, and still achieves optimality in such strong senses.
Our protocol {C n * } is constructed on the observation that the initial state |φ ⊗n is unchanged by the natural action of the symmetric group Sn. Consider a decomposition
where Un,x and Vn,x is an irreducible space of the tensor representation of SU(d), and the representation of Sn respectively, and n = (n1, · · · , n d ) is the Young index [3, 2, 5, 6] . Due to group representation theory, above observation leads to,
where |φn ∈ Un,A ⊗ Un,B ( dependent on |φ ) and |Vn is dim Vn,A-dimensional maximally entangled state in Vn,A ⊗ Vn,B ( independent of |φ ). Our protocol proceeds as follows. Alice and Bob measures their systems by projections onto Un,x ⊗ Vn,x (x = A, B) independently They obtain the same result n the state const. × |φ n ⊗ |V n , which is essentially a maximally entangled state living in V n ,A ⊗ V n ,B .
